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ABSTRACT : 

PURPOSE: To obtain a highly reliable conductive 
paste which is excellent in quick-curing 
properties, resistances to moisture and soldering, 
and adhesive properties, can contribute to 
productivity improvement, does not allow the 
occurrence of voids even when quickly cured, and 
can adapt to a large-sized semiconductor chip. 
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CONSTITUTION: This conductive paste comprises 
an epoxy resin contg . at least 80% polyepoxy 
res in , a curing catalyst consisting of an 
organoaluminum compd. (e.g. aluminum 
trisacetylacetonate) and a silicone compd. or 
organosilane compd . having at least one hydroxy 1 
or hydrolyzable group directly bonded to an Si 
group in the molecule (e.g. 

diphenyldiethoxysilane) , and a conductive powder. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is excellent in the fast curability, moisture resistance, and 
solder heat resistance which are used for the assembly of a semiconductor device, adhesion 
of several kinds of parts, etc., and relates to the conductive paste corresponding to 
enlargement of the semiconductor chip. 
[0002] 

[Description of the Prior Art]The process of connecting semiconductor chips, such as IC and 
LSI, to the predetermined part on a leadframe is one of the important processes which affects 
the long term reliability of an element. The Au -Si eutectic crystal method for carrying out heat 
crimping of the silicon face of a semiconductor chip to the gold plate side on a leadframe as 
this connection method from the former was in use. However, in the plastic molded type 
semiconductor device, it has shifted to the method of using solder, the method of using 
conductive paste, etc. quickly from the Au -Si eutectic crystal method ignited by the jump of the 
precious metals in recent years, especially gold. 

[0003] However, although the method of using solder was put in practical use partly, solder and 
a solder ball disperse, it adheres to an electrode etc., and becoming a cause of a corrosion 
open circuit is pointed out. Although the epoxy resin which usually blended the end of silver 
dust was used and it had been put in practical use about about ten years before in the method 
of on the other hand using conductive paste, what should be satisfied in the field of reliability 
as compared with an Au -Si eutectic crystal method was not obtained. Although it had the 
strong points, such as excelling in heat resistance compared with a solder method, when 
conductive paste was used, on the other hand, there was a fault that hardening took time. 
[0004]With large-sized-izing of semiconductor CHITSU, such as IC, LSI, and LED, when 
generating of the package crack at the time of a cream solder reflow and short-time hardening 
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were used, there was a fault that the big problem of generating of a void arose recently. 
[0005] 

[Problem(s) to be Solved by the lnvention]This invention was made in order to cancel the 
above-mentioned fault, it is excellent in fast curability, moisture resistance, solder heat 
resistance, and an adhesive property, can be contributed to a productivity drive, and even if it 
makes it fast hardening, it does not have generating of a void, and it is going to provide 
conductive paste with high reliability corresponding to large-sized-izing of the semiconductor 
chip. 
[0006] 

[Means for Solving the Problem]As a result of repeating research wholeheartedly in order to 
attain the above-mentioned purpose, by using a paste of a presentation mentioned later, this 
invention persons find out that the above-mentioned purpose can be attained, and complete 
this invention. 

[0007]Namely, this invention as an epoxy resin which contains (A) polyfunctional epoxy resin 
not less than 80%, and a (B) curing catalyst, (a) It is conductive paste becoming intramolecular 
considering a silicone compound or an organosilane compound which it has one or more 
pieces, and (C) conductive powder as an essential ingredient about an OH radical or a 
hydrolytic basis linking directly to an aluminium compound and (b) Si which have an organic 
group. 

[0008] Hereafter, this invention is explained in detail. 

[0009]As a (A) epoxy resin used for this invention, for example, Epicoat 827, 828, 834, 1001, 
1002, 1007, and 1009 (shell chemicals company make.) a trade name, DER330, and 331, 332, 
334 and 335,336,337,660 (the Dow Chemical Co. make.) a trade name, Araldite GY250, and 
260, 280, 6071, 6084, 6097 and 6099 (the Ciba-Geigy make.) a trade name and EPI-REZ510- 
5101 (a product made by JONEDABNEY.), A trade name, Epiclon 810-1000, 1010, and 3010 
(the Dainippon Ink & Chemicals, Inc. make, trade name), EP series by the Asahi electrification 
company, etc. are mentioned, and two or more sorts can use these, being able to be 
independent or mixing. The monofunctional epoxy resins used as a high grade type article and 
a diluent of these epoxy resins can also be blended. However, monofunctional epoxy resins 
are 20% or less and solvents. It is 2% or less and it is desirable for a polyfunctional epoxy 
resin to contain not less than 80%. A cure rate becomes it remarkably slow that a 
polyfunctional epoxy resin is less than 80%, and fast curability is spoiled, and it becomes easy 
to generate a void, and is not desirable. If solvents exceed 2%, generating of a void increases 
and it is not desirable. 

[001 0]lt is intramolecular about an OH radical or a hydrolytic basis linking directly to an 
aluminium compound and (b) Si which have the (a) organic group as a (B) curing catalyst used 
for this invention. A silicone compound or an organosilane compound which it has one or more 
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pieces is used together. 

[001 1](a) As an aluminium compound which has an organic group, For example, aromatic 
groups, such as alkyl groups, such as a methyl group, an ethyl group, and an isopropyl group, 
and benzyl, Acyloxy groups, such as alkoxy groups, such as a methoxy group and an ethoxy 
basis, a phenoxy group, and an aceto oxy group, Are a compound which has organic groups, 
such as an acetylacetone, and specifically TORIISOPUROPI oxyaluminum, 
JIISOPUROPIOKISHI aceto oxyaluminum, aluminum tris-acetylacetonate, aluminum tris ethyl 
acetoacetonate, trisethylaluminum, etc. are mentioned, and two or more sorts can use these, 
being able to be independent or mixing. It is intramolecular about an OH radical or a hydrolytic 
basis directly linked with Si among the (b) ingredients. As a silicone compound which it has 
one or more pieces, straight chain shape or branched state any may be sufficient as a siloxane 
skeleton, and a thing of straight chain shape is shown by the following general formula. 
[0012] 
[Formula 1] 

R1 
! 

-Si — O— 

! 2 

R 

however, R 1in formula and R 2 - a hydrogen atom, an alkyl group, and an aromatic group. 
Hydrolytic bases, such as an unsaturation alkyl group, a halo alkyl group, an OH radical, or an 

1 2 

alkoxyl group, are expressed, Inside 1 [ at least ] of R and R A certain silicone compound of 
these does not need to be a single molecular weight in hydrolytic bases, such as an OH radical 
or an alkoxyl group, and the individual can use the thing of any average molecular weights. 
[001 3]lt is intramolecular about the OH radical or hydrolytic basis directly linked with Si among 
the (b) ingredients. As an organosilane compound which it has one or more pieces, what is 
shown by the following general formula is used, and two or more sorts can use these, being 
able to be independent or mixing. 
[0014] 
[Formula 2] 

R 3 — Si—R 6 

however, R 3in formula j r 4 , r 5 , and R 6 -- an alkyl group. Hydrolytic bases, such as an aromatic 
group and an alkoxy group, and an OH radical are expressed, It is intramolecular about the OH 
radical or hydrolytic basis by which one piece at least linked directly a certain curing catalyst 

mentioned above with (b) Si among R 4 - R 6 with the aluminium compound which has the (a) 
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organic group at the OH radical or the hydrolytic basis. The silicone compound which it has 
one or more pieces. Or it is important on the purpose achievement of this invention to use an 
organosilane compound together. 

[0015]As (C) conductive powder used for this invention, nickel powder, powder which has a 
metal layer on the surface, etc. are mentioned, and two or more sorts can use these in the end 
of silver dust, for example, being able to be independent or mixing. 

[0016]Although conductive paste of this invention uses as an essential ingredient an epoxy 
resin, a curing catalyst, and conductive powder which were mentioned above, unless it is 
contrary to the purpose of this invention, it can blend a little solvents for viscosity control, a 
defoaming agent, a coupling agent, and other additive agents if needed. As this solvent, 
dioxane, hexanone, cellosolve acetate, ethylcellosolve, butyl cellosolve, butyl-cellosolve 
acetate, butylcarbitol acetate, isophorone, etc. are mentioned, and two or more sorts can use 
these, being able to be independent or mixing. These solvents receive an epoxy resin. It is 
desirable to carry out addition combination at 2 or less % of the weight of a rate. Loadings. If it 
exceeds 2 % of the weight, it becomes easy to generate a void and is not desirable. 
[0017]After it mixes enough each ingredient mentioned above in accordance with a 
conventional method, this conductive paste performs kneading processing for example, with 3 
rolls etc. further, and vacuum defoaming can be carried out after that and it can manufacture it. 
In this way, after filling up a syringe with manufactured conductive paste, making it breathe out 
on a leadframe using a dispenser and mounting a semiconductor chip, it can be stiffened in a 
short time and can manufacture a semiconductor device. 
[0018] 

[Function]While the conductive paste of this invention carries out adhesion fixing of the chip for 
a short time firmly by using an epoxy resin, a specific curing catalyst, and conductive powder 
as an essential ingredient, Especially moisture resistance and solder heat resistance are 
raised, and it becomes possible to manufacture a semiconductor device without the warping 
deformation of a large-sized chip. 
[0019] 

[Example]Next, this invention is not limited by these examples although an example explains 
this invention. A "weight section" is meant unless a "part" has explanation especially in the 
following examples and comparative examples. 

[0020]Example 1 epoxy-resin YL-980 (oil recovery shell epoxy company make, trade name) 29 
copy, aluminum tris-acetylacetonate 0.5 copy, diphenyl diethoxysilane 69.5 copies were mixed 
in one copy and the end of silver dust, it kneaded with 3 more roll, and conductive paste (A) 
was manufactured. 

[0021]Example 2 epoxy-resin YL-980 (oil recovery shell epoxy company make, trade name) 29 
copy, Phenyl glycidyl ether One copy and aluminumtrisethyl acetonate 1 A part, 
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diphenyldimethoxysilane 68 copies were mixed in one copy and the end of silver dust, it 
kneaded with 3 more roll, and conductive paste (B) was manufactured. 
[0022]example 3 epoxy-resin Epicoat 807 (oil recovery shell epoxy company make.) 28 copies 
of trade names, phenyl glycidyl ether One copy, aluminumtrisethyl acetonate 0.5 copy, 
gamma-glycidoxypropyltrimetoxysilane 68.5 copies were mixed in two copies and the end of 
silver dust, it kneaded with 3 more roll, and conductive paste (C) was manufactured. 
[0023]The solvent type silver paste (D) of the epoxy resin base of comparative example 1 
marketing came to hand. 

[0024]The solventless type silver paste (E) of the epoxy resin base of comparative example 2 
marketing came to hand. 

[0025]Using the conductive paste (A) obtained by Examples 1-3 and the comparative 
examples 1-2, (B), (C), (D), and (E), adhesion hardening of a semiconductor chip and the 
leadframe was carried out, and it examined about the existence of adhesive strength and a 
void. It was closed with the back epoxy sealing material which carried out adhesion hardening, 
and the plastic molded type semiconductor device was built. After performing additional 
hardening for 200 **x5 about the unhardened comparative example, the void examination and 
the resin seal were performed. The existence of the crack generation was examined about 
these devices. Although these results were shown in Table 1, all are excellent in this invention 
and the prominent effect of this invention was accepted. 
[0026] 
[Table 1] 
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*1 : on a leadframe A 4x12-mm silicon chip was pasted up, and it measured using the push 
pull gage at the temperature of 25 **. 

*2 : the void on the rear face of a silicon chip was investigated visually. 

O Seal -- Void nothing, ** seal -- Those with a void, x seal -- It is in a void large quantity and is 
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*3 : the existence of the crack generation of through and a package was investigated for the 
far-infrared reflow furnace after 100H moisture absorption 85 ** x 85%. O Seal -- Crack 
nothing, ** seal -- Those with a crack. 
[0027] 

[Effect of the lnvention]lt excels in fast curability, moisture resistance, solder heat resistance, 
and an adhesive property, and can contribute to a productivity drive, and even if it makes the 
conductive paste of this invention fast hardening, it does not have generating of a void, and its 
reliability corresponding to large-sized-izing of the semiconductor chip is high so that clearly 
from the above explanation and Table 1. 

[Translation done.] 
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